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Operational and Thermal Characteristics of a Microchip Yb:YAG Laser
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Operational and thermal characteristics of a thin disk Yb:YAG crystal with a thickness of 0.8 mm were studied using as a
pumping source a fiber-coupled 930 nm laser diode. The heat generated in the crystal was dissipated by placing both surfaces
in contact with copper plates with central hole, and the dependence of the temperature change in the illuminated spot on hole
size was investigated by measuring the spectral change of the lasing peaks. The slope efficiency and optical-to-optical efficiency
with respect to the LD pump power were as high as 42.2% and 34.8%, respectively. The temperature at the illuminated spot
increased with diode current and with increasing hole size of the copper plate. When the hole size considerably exceeded the
crystal thickness, the temperature rise deviated from the linear increase at high pump power.
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Color versions of one or more of the figures in this paper are available online.



a
-+
i
Ml

2 1om
> R
Ol'rozir
f1 rlo
H

ol

10

i

o 1
>
%
2

U fr Mo oue
ol

it
)

%]
g W pm FA| 9] v GRS 1
Jo|A 2] L& o] 7153 AA-S 7FR| 1 olr)rB]_ E3}
3 291 "olA e &892 YAFLD of7]F

o I3 58S Ho|BE 1FE DPSSLo uf
Fo| s Wernw HAZo] Z-2 mode-
locking &&= 7HsotEE, o=, U7l 59 ot 4
9 AR EofollA L& IOW Al&"of| AHEES o 1
TR e & AR 7|Ear ok

3% 12 2 ATolA }sus} Z9bg 329 Yb:YAG 24
o] o emofAo] oz ZjoltH a-e] Yehd AX
 Yb:YAGE “Frp@t “Fsp ARolollA] o]7]9} #lo]A] whxlo]
ojFoiA =, 72t E9l= 47 E= 3719 sublevelo] T
el Sl maniflold 3 FEfE 7HAAL Qlth 7 E919
sublevel7F2 o] F7| wfiZo]| E2FF Fi25 W= E4 3
3 Aol Al FAIE 4= 9= AFgSE UE B} sublevel ol
2A5lth dE8 So] AR (300 K)o|A] vl Ag) (0 cm™)
== 0.880]L}, 612 cm’ sublevel @] WE= 0.046, 785 cm’
sublevel ] WEX= 0.022A4 At oFo] Wxr} vlet Abej
ool ALY em7 Zolehd aiet A 9]o] Wer) o
< S7bste] Rl ab, Wl £ gL @R as 5] Wt
A wep

I 2 B ool ARESE 20 at% £ Yb:YAG 2%

. 10929 cm’!
F.. 10624
10320

941 nm 1048 nm 1030 nm

785

. 612
Frs 365

0

FIG. 1. Energy levels of Yb:YAG.
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FIG. 2. Measured fluorescence spectrum of Yb:YAG crystal.
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FIG. 3. Experimental setup.
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FIG. 4. LD spectrum change with current.
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FIG. 5. Power and absorptance of crystal with current.
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FIG. 6. Laser power with current and hole size D of copper plate.
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FIG. 7. Example of measured lasing spectrum with copper temper-
ature.
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FIG. 8. Shift of a lasing peak with copper temperature.
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